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Jeff Montgomery of ElectroniCast surveys communications, a market which is forecast 
jefi Montgomery the market trends in optoelectronic to grow from USS3.55bn in 2000, through 
ElectroniCast Corp compound semiconductors for flbre-optk USS7.7bn in 2005, to US$q.sbn in 2010. 
Compounds for fibre-optic 
communications 2000-2010 
Fibre-optics-based communication has come a 
long way over the past quarter century, and wilI 
continue its dynamic growth over the next 25 
years and beyond. 
From the start, the light emitters and detectors 
have been compound semiconductors, mainly 
the binary compound gallium arsenide. But as 
the speed of electronic modulation has advanced 
(from kilobits per second to Megabits/s, then to 
Gigabits/s), indium phosphide has found substan- 
tial application, aIong with quatemary com- 
pound materials (mainly InGaAsP). 
A similar trend has emerged in the electronic 
Application-SpecitIc Integrated Circuits (ASICs) 
that condition, apply and amplify the electronic 
signals that are transported along the fibre-optic 
Figure ‘1. Schematic diagram core. In the early years - although compound 
fitted into the existing technology and produc- 
tion structure of numerous communication com- 
panies. Over the past quarter century, silicon has 
kept pace (with more than an order of magnitude 
reduction in element dimensions), supporting 
the rapidly advancing transport data rates. Siicon 
has been the lowest-cost solution.The altemative 
of ASICs processed in compound semiconductor 
wafers, however, has more recendy become 
attractive for 2.5 and 10 Gb/s optoelectronics 
data rates, and may dominate for 40 Gb/s. 
Vitesse Semiconductor Corp, with CMOS process 
capabihties for GaAs, has been the leader in com- 
pound semiconductor ASICs for optical commu- 
nication electronics.They are now shipping a 
wide range of these ASICs (see Figure l), com- 
prising a substantial share of the year-2000 global 
of a transmitter ASIC suite, semiconductors were required for light emitting industry estimated value of US$18lmAnother 
operating at 2.5 Gbps 
(Courtesy: Vitesse 
diodes, laser diodes and photodetectors - silicon substantial vendor is Fujitsu Compound 
Semiconductor). was an adequate support material for ASICs, and Semiconductor. 
m lil-VS REVIEW THE ADVANCED SEMICONDUCTOR MAGAZINE VOL14 - NO z - MARCH 2001 
Semiconductor firms with a strong position in 
GaAs microwave devices, MMICs, cellular radio 
amplifiers and photodiodes are also contenders 
in the GaAs ASIC market, with ANADIGICS Inc 
and TriQuint Semicohductor Inc establishing sig- 
nifìcant footholds. In addition, seveml companies 
with ti strong history in military/aerospace com- 
pound semiconductor ICs (such as Texas 
Instruments,TRW, Raytheon and Lockheed- 
Martin) are also potential future competitors. 
However, compound opto ASIC vendors face 
strong competition from silicon vendors, led by 
Agere Systems Inc (formerly Lucent 
Technologies’ microelectronics group). Other 
major silicon opto ASIC vendors include 
Conexant Systems Inc (including the former 
Rockwell Laboratories),Applied Micro Circuits 
Corp, Maxim Integrated Products and Fujitsu. 
ElectronKast forecasts the global consumption 
of opto ASICs will clhnb impressively from 
US$79Om in 2000 to US$4.52bn in 2010 (see 
Figure 2). 
The optoelectronic compound semiconductor 
market currently consists mainly of emitters and 
detectors (laser diodes and photodetectors), both 
GaAs and quaternary.The global consumption of 
these packaged devices, plus compound opto 
ASICs and monolithic optoelectronic integrated 
circuits (OEICs) will expand from US$3.55bn in 
2000 to US$14.5bn in 2010 (see Figure 3). * 
Vertical Cavity Surface Emitting Laser (VCSEL) 
diodes &ll take the lead in the quantity of emit- 
ters with forecast North American consumption 
in 2010 of 171m transceivers, but will account 
for a relatively minor packaged device value 
share because: 
they will nearly all be sold or internally trans- 
ferred at the chip leve1 rather than the pack- 
aged device level; 
VCSEL chips wlll inherently be lower priced 
than edge-emitter laser chips at similar data 
rates; 
much of the VCSEL market will be in the 
850 nm, multimode-interface, relatively short- 
reach market. 
VCSEIs, however, will be a major factor in hybrid 
optoelectronic integrated circuit transceiver pro- 
duction over the next decade. 
The DWDMdriven acceleration of ftbre-optic 
amplifìer consumption is supporting a major mar- 
ket for pump laser diodes: global consumption is 
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tion trends for compound 
semiconductors for optica/ 
communications. 
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Figure 4. The bi-modal market. forecast to climb from US$920m to US$l.46bn 
over the next decade.A substantial share of this 
production is captive, within vertically integrated 
amplitìer producers including Agere Systems Inc, 
Nortel Networks,Qco,Alcatel, SDIJJDS-Uniphase 
and Corning Inc.These companies also are lead- 
ing suppliers to the merchant market. 
Monolithic OEICs are not yet significant in pro- 
duction value, butewill tamp up rapidly as com- 
pound semiconductor units.These are advancing 
from a strong base in monolithic microwave IC 
production and substantial military-oriented OEIC 
R&D. Global consumption in 2000 was negligible, 
but is forecast to rise rapidly to US$85Om by 2010 
(including GaAs, InGaAsP and other compounds). 
In summary, ElectroniCast forecasts growth of 
compound semiconductors for optica1 communi- 
cations from US$3.55bn in 2000 to US$14.5bn in 
2010, segemented as outlined inTable 1. 
Component type 2000 2005 2010 
Transmit laser diodes 1810 4090 8030 
Pump laser diodes 920 1325 1460 
Photodiodes 634 1390 2650 
Application Specific ICs 181 777 1526 
Monolithic Optoelectronic ICs - 120 850 
Total 3545 7702 14,516 
Table 1. Forecast global consumption of compound semiconductors for optica/ 
communication applications from 2000-2010 (Source: ElectronKast Corp). 
Growth drivers 
The growth in the throughput capacity of optical 
communication networks (gigabits x kilometres) 
over the past decade (as noted by numerous ana- 
lysts) has been explosive. Strong growth will con- 
tinue, but at a slowing rate. Capacity expansion 
has been racing ahead of the subscriber transi- 
tion to higherdata-rate applications, and ahead of 
“last mile” fibre connections.These limiting fac- 
tors, however, are now yielding to next-genem- 
tion applications and new-generation access serv- 
ice providers moving strongly into the market. 
Underlying the long-term growth is the fact that 
better communication can increase operational 
profltability. Thus, managers generally are willing 
to authorise increased spending on communica- 
tion services whenever it can be shown that 
appropriate access terminals, software and links 
are available at a profit-generating charge rate . 
from dependable suppliers. 
This avalanche of increased capacity and expand- 
ing services has been made feasible by the dereg- 
ulation of communication networks, coupled 
with the emergence of the Internet and the 
opening of access services to competition.The 
Internet is optimised for “digitalcentric” commu- 
nication (versus the analogcentric service opti- 
misation of the tmditional telephone compa- 
nies).These two options have major differences 
up and down the whole “food chain”, from sub 
scriber services to components (sec Figure 4). 
Compared to traditional analog-centric phone 
companies, digital-centric networks are inherent- 
ly lower-cost transporters of high-volume traffic. 
They are also more flexible in accommodating 
rapid changes in demand of individual subscribers 
and changes in total subscriber transport demand. 
Both network categories are growing in capacity 
and services, but the digital-centric providers are 
growing much faster.As voice over Internet pro 
tocol (VoIP) becomes widely available (at rates 
far below telco rates), and as huge bandwidth 
consumers (such as highdetlnition television) 
come online, revenues will shift rapidly from the 
analog-centric to the digital-centric networks. 
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